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:···NO.2 ENGINE INPUT 
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FRf'EWH EEL "J.'::'.' 
UNITS.':." 

.:. .:. .:. MAIN';INPUi 
" .. : .,' :. . " ........ BEVEl. GEAR 

... ~:.~ .• :: ',::::.",': ~'··'::/':Y" .' 
. ':":.:~' .. :·.!i";:: MAIN BEVEL GEAR 

... " .,: . ':' : ',,-(;-:C.,:,. 939 rpm 

:' .'i;;;:!;;;:!i NO.2 GE~~IO rpm 
.. ' .' ,,: :-:. ~ 

NOT E:. :..... ....:~ ... ,' 
. ALL rpms SHOWN ON ", " ...... ~:.: 

THIS SCHEMATIC ..•.. .. 
ARE REFERENCED TO .'. :.',' 
100o/~ Nf :. :.; .... ,.,. 

., ,'.... APU CLUTeJ-t-- . 
, .... ;.:.:.' : 8010 rpm 

': · .. ;.-;.:: .. 9,R,IYE~ AC~~~\~§~ 
, . 
, .: : .... .':' .:.. >~ ~' .. : . .. .,'- .:-" 
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MAIN ROTOR SHAFT 
203 rpm 

. RING GEAR 
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(OAI'O""'T 10K • 

PLANETARY GEAR 

No'.! GENERATOR 
8010 rpm .' 

PRIMARY HYDRAULIC PUMP 
3736 'rpm t;t;NDII<l6 ~t''''~ ,-'1;],,1' 

~/'f; A{(~~ r H4 IS ;-

JITIiITY HVDRAPLIC PUMP 
AND SECONDARY 
.UBRIC:ATION PUMP 

rpm 
AUXILIARY 
HYDRAULIC PUMP 
3709 rpm 

TACHOMETER 
3902 rpm 

, 

TAIL ROTOR 
l~:.--_-TAKE OFF 

303.0 rpm 

MARYLU CATION PUMP 
AND TORQUEMETER PUMP' . 

2510rpm , 
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TORQUEMETER 
VAI.VE 

FORWARD 

1lI(A'J~~OAlzto \1st. MJ.'I'J'ACTU'lilt." O~S(:t.OSUJlt: 0111 
}ltfAOOUCTIQM tl'THeA IH 'IOfOl.t Olt IN HAT IS 
~ROKlaiTto wiTHOUT '~IOR WRITTeN APPROVAl or 
S IKOR$J(Y lIf1.C:UrT. otVI SIOH ot UN I TCO AIACRAfT 
tOR'OA.l.TIOX. 
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HiGH SPEED INPUT GEAR 

GEAR 
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TORQUEMETER VALVE 

VALVE OUTLET ORIFICE ~ __ ~~~~~~~ 

: ~_~_TORQUE METER PISTON 
VALVE INLET ORIFICE 

. 

TORQUE METER VALVE_-!"i!i'. ,~~tdit~ _: .... ·-TORQUEFROM GEAR BOX 

~~~~ 
, 

OIL OUT -------,--...:..';;~~~~~Ib~ 

OIL IN --_____ _ 

INPUT HOUSING 

AS TORQUE 'IS APPLIED, THE TORQUEMETER PISTON PUSHES AGAINST TI-lB TORQUEMETER 
., VALVE, CAlJSING IT TO CRl\CK OPEN. AS TIlE VALVE OPENS IT ALLOWS smm OF THE 

150 PSI TO EN'L'ER THE VJ\LVE, 'l'llE AMOUNT OF PRESSURE BEING PROPORTIONAL '1'0 
TIlE AMOUNT OF VALVE OPENING. THE OIL PRESSURE THAT I-lAS BEEN METERED INTO 
THE VALVE Nm'1 FLOWS. OUT HOLES IN THE END OF THE VALVE AND INTO A METERED 
OIL CHAMBER.FORWARD OF THE TORQUEMETER PISTON. THIS CHAMBER IS CONNECTED 
BY A DRILLED PASSAGE TO AN. OUTLET THAT'LEADS TO AN EXTERNALLY. MOUNTED 
PRESSURE TRANSMITTER. . ' . 

. ' ..... - .... _ .... _" ..... ". ",."_ .. --. -,.' ... _-..... __ ..•...•.. _ ......... ; .• - ........... -. .. -., - ............. ,"-'i"-".'-'.' 
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FREE WHEELING UNIT 

'. 

: .. 

0 Roller bearing in autorotation 

,@ Roller bearing in powered flight 

" 

.' ' 

In puwered flight, with the rotor brake released, ~nertia and centrifugal 

force cause the roller bearings to move out of the grooves in the free 

wheelin'~ cam and mechanically couple the engine to the rotor system. 
I 

In. autorotation, with the blades at flat pitch and rotor inertia retained, 

a decrease in engine RP~l with respect to rotor RP~l causes the roller 

bearings to retract" into the-grooves -and uncouple the engine -from the 

rotor 'system. 

-._---------
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. ;i··: .' .. ~'. A ~ervo· mechanism .. commonly called· a· servo·, is a 
.·device for positioning a load With respect to an input 

signal capable of furnishing·only negligible power. 
Its. operation ,depends upon the difference between the 

.: load's actual position and its desired position .. there­
fore some system must be devised to compare·the load's 

. : position with the-input signal.': If the lOdd's posi-
. tion ... when compar~d.with the input signal .. -leaves no 

: .. error' .. th~ load is at the desired ·poaition; if the· 
conmarison leaves an error .. the servo acts ·to change 
·the~ load is· position· .and r~duces the error to zero. 

.' .' 

The system that transmits the load's position back 
to the·input for comparison with the input signal is 
called feedback or follow-up. The feedback is connected 
to the output in such a manner that it automatically and 

, 

.. continuously feeds the load's· position back to the input. 
The feedback allows the output to move the load· an a-

. nxiunt proportional to the errbr'~' and then the servo stops 
mov1ng~.· .. . ' ." . . 

~ .. .. . 
The power fo'r driving a servo must come :from some ... 

external source. In the case of a hydraulic servo~ the 
power is .generated by pressurized hydraul~c fluid& The 
input signal controls the direction and volume of fluid 
fJ.ow~ and the fluid is directed into a cylinder that has 
a movable piston with a predetermined surface'area~ which 
determines the force available. The distance.through 
which the piston moves is determined by the feedback 
system. The servo~ then .. can amplify distance, or power, 
or both. 

." 

:)TICE: THIS PUuLlC/\IION AKD/OR OK-AW!NG IS ISSVEQ TO iHAIKECS of r'n021UCi SU??O~T 'TR.c..INING FOR 
;FOHU!AiION ONLY. tT DOES NOT TAY,~ THS Pl.ACE: OF OFFICIAL TECHNiCAL OnOERs. or~ OTHEH CURRENT 
:u:UCAiIONS ISSUED oy CO:-,~?<::TSNT AIJTHOnrrv. on-tis INFon~IAIIO;'\l 15 CUrtP.SNT ONLY A",;. OF iH2 OAIE OF 

.>'..JE:. Prtoouc, SUPPORT 'rRAINING C:,N:-':O', ASSV;.1f-:: TI-I£ .. HESPONSIDILITY Fon FUR;':ISHI~G TRA1XSE$ WIT ... I 
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Since the"hydraulic servo amplifies both power and 
distance with precision, it readily adapts to aircraft 
£light control systems. In the case o£ the auxiliary 
hydraulic servo, it positions the flight"controls accu­
rately and also provides an excellent point to connect 
.APeS to the £light control linkages. Althcugh the power 
.output £rom .APes is less than .one watt, it can control 
the auxiliary servo whcse power output is great enough " 
t.o .overcome the £eedback forces of the main rotor blades~ 
.' .' 

Most hydraulic servos, however sophisticated; can 
b~ said to have ~our basic requirements. First, a bypass 
valve used as a means of passing fluid from .one side o£ 
the power piston to the other when"there is no pressure 
applied to the servo •. The bypass valve.lnust clese with 
the application et pressure. Second, a .spoel valve 
(Pilot valve) .. used te direct fluid under pressure to " 
either.s~de o£ the power piston and at the same time 
provide a return path to the side opposite •. Third, a 
sloppy lin.1{; used te enable the pilot to move the spool . 
valve. The sloppy link must clese and become a pivot 
point. when pressure is not applied. Fourth., mechar..icaJ. 
feedqack., cemmonly referred to"as degenerative £eedback 
or i'ollowup .. used to prevent the servo from running a\'fay' 
£rom itsel£. . . 

II~ DESCRIPTION "OF THE AUXILIARY HYDRAULIC SEIlVD 

"C·.) 
-,.' 

. The 'auxiliar-j" hydraulic servo, lecated 1nthe con­
trol closet, consists of four independent servos con­
structed as a unit (Refer to T3.l.6o) •. Each servo of 

: the unit amplifies the pewer of the pilot's and/or 
'AFCS' input to the £light controls and trans£ers this 
power to the rotor blade linkage. Altheugh the opera-
tienal concept .of the four servos is similar, they have 
small differences.and refinements to enhance their 
£unction. . .. 

Each o£ the four servos "function in a single area 
of" control. They provide power ampli£ication fcr the 
£ore/aft and lateral movement of the cyclic stick, 
vertical movenent of the collective stick and motien 
ot the directional' control pedals." . 

. The auxiliaX"f hydraulic pump, located "on the ac­
cessory pad.. aft of the main gear box, supplies hydraulic 
pewer to the auxilia:l:j" seX'vos~ the stick trim system, and 
the "pedal·damper.·" ." 

- 2 -
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III. SERVO OPERATION (Refer to T3.1.61) 

A. Preliroinar,y Conditions 

Although.the operation of all servos is similar> 
the collective servo is the least sophisticated of 
the group; tberefore it has been singled out for a 
detailed analysis. 'r3.l.61.shoW8 the collective 
servo in a pressurized state with the bypass valve 
and spool valve closed. Hence> with no input signal> 
hydraulic fluid in the power cylinder locks the pis­
ton in place. To initiate power piston movement> an 
input,signal must displace the spool valve causing 
it to direct hydraulic fluid under pressure to the 
power piston~ . 

. " .. ' :.~:~' .' '. .... . . . :'.:..: . . . " ': .. 
..... ,:: ... Pressurized fluid enters ·the servo at two points • 

.... :' At point A the pressure actuates the sloppy link . 
. and bypass actuator \1hich performs two functions • 

. , ....... It compresses the. spring in the bypass cylinder 
.. closing the bypass vaive and separates the surfaces 

· that have been clamping the sloppy lin.'< pin. TlUs 
action releases the sloppy link pin which no longer 
perfo~s as a pivot point> but functions as a part" 

.,. of the input linkage, free to move back and 1"orth . 
.. with input signals from the pilot's stick. 

" . 

Pressurized 1"luid also enters at point B 1'ihere it 
flows through tHO metered orifices and then through 
two variable orifices at the APCS operated flapper 
valve. The flapper valve> spring loaded to the 

.. ' . center position; allows equal volumes 01" fluid 1"101', 

" 

· through eaGh orifice to the retuX'n line which leads 
back to the fluid supply tank. With equ'al 1"low of 
fluid' through each ori1"ice.. equal pressure is deve­
loped in the cavity at each end of the spool valve 

· causip-l?; the springs at the ends of the spool valve 
to .center 1t within the caX'X'iage. 

'.: "lUth the servo pressurized as' outlined> 'lihe pressure' 
at point A holds the bypass valve·closed .. maintaining 
the spring in the bypass valve actuat~r compressed. 
The pressure at point B causes a continuous flow 
through the metered jets and the flapper valve ori­
:rices~ ·The constant floW servos two functions. It 
allows the fluid to circulate through·th~ a~xiliary ~ 
hydraulic system which carries heat away 1"rom the 
hydraulic pump and, in the servo> it allows the APCS 
flapper valve to change the pX'essure at the oX'lfices 

- 3 -
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by X'estricting the .flow thX'ough o~e or the other" 
causing a pressure di.fferential across the spool 
valve& With the :flapper valve in its neutral 
poSltlon~ the pressure at its orifices is equal 
and this.X'eflects equal pressure tq the ends o.f 
the· spool .valve. 1Hule the spo.ol valve rests in 
:its centered position.and \ .. ith no input signal 
:fX'om the pilot's controls,) pX'essurized .fluid 
cannot reach the power piston and it ~emains 

.. st.at:l-onary • .' 

B •. Pilot.Input 
'" ". 

, .. ,.. '. 
. '. .., ' .. 
............. 

. '" .. . . 
Assume normal operation or' the servo iX'om a pilot 

---...... 
. ' . 

. input W1th no 1nput :from AFCS .. and disregard the'.l. 
aotion of the open loop sp:t'ing.Hhen the pilotts ' . 

. ;.; . 1nput causes point C·to move up" . point D acts as 
a 'pivot point' since the power piston is hydraui- . 
cally locked in place.' The·upward motion causes" 
the sloppy lin.1( pin to move up while th~ di.fferen­
t:1.al. input link pivots clockflise at point D. As' 

.. the ~i.frerential· input link moves,) 1t's motion at .,' 
the sloppy link p1n 1stranslllitted through the 
trans:fer link to the feedback link which rotates 
clock~ise about point E. The rotation o£·the 
.feedback . link causes the spool val vi:: carriage to . 
move down. Since equal .forces on the ends of the 
spool valve hold it centered in its carriage, it 
moves down with the carX'iage. l>Iovement of the 
spool valve opens two ports. The open port at F . 
'allows .fluid unde.r pressure to reach the power 
piston and start it travelling up.' A~ the' power 
piston begins travelling up> the .fluid in· the 
upper portion of the power cylinder must escape. 
To provid.e an escape path.. poX't G li'as: opened at 
the same time'as port F. Port G.prov1des a direct 
line through x'eturn port R for the escaping fluid 
which is piped back to the storage tank for re-use. 

'. 

. ' 

. , 

"Then the p110t s'cops his input motion .. ,.the differen­
tial inuut :lin.1( X'ota'(;es counterclockl1ise its COnl1.eC- . 

. tion to· rod C because of continued motion of the power 
p1ston.. The sloppy link pin moves down .. pulling the 
transfer ·lin.l{ dOHn and the carX':I.age· moves up., The 
up'o'iard movement or the carriage repositions t~1.e spool 
valve until it closes portS.F and Go Hhen Port,:rr' 
closes .. the pol1er piston stops and the feedback action 
15 complete. 

l~ _ \ 

--- --_. __ ._--- ~-------,.----------, 
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c. .AFCS Input 

, :L. 

.,,":. :" .:: 
" ,", ',. 

. '. .'. ~ ," . 

. ;',. 

.... ": 
. '. ": ", ,,: 

, , . '.. . 
..... 

•• ~ . c· 
"';', . 

" 

Without open loop conditions 

Since the spool valve controls the power pis­
ton.. it follows that .AFCS should control the 
spool valve. WIth T3.l.6l as a guide .. the 
flapper remainB spring loaded to its center 
positi.on when no AFCS signal ex.ists~ The 
flapper actuates with input to its two coils 
from the AFCS amplifier. These electrical 
'Signals cause·the flapper to pivot in the 
approp:date direction about point H. This 
pivoting action retards fluid flow through 

, the proper variable orifice, incrasing the 
. pressure behind this orifice and unbalancing 
the 'pressure at the ends of the spool valve • 
Since the spool valve rests 'between springs 

. 'of equal tension, the 'unbalance of pressure 
, causes a compression of one spring an an ex­
", tension of the,other. The spool valve dis-
.' places within its carriage and opens port P 

and Gthe same as when the pilot t s input 
"moved the spool valve. • 

, , 

With the flapper displaced .. the spool valve 
moves due to the pressure differential and 
directs fluid under pressure to the lower 
end o~ the power piston and the power pisto~ 

. begins moving up. As the piston moves up~ 
'. friction in the control rods and bellcran..1<s ' 

causes poin J to act as a pivot point~ and 
when point D moves up~ the sloppy link' pin 
must move down pulling the transfer link 
do'\'m~ The feedback link pivots at E and 
the ca~riage moves up. The upward movern~nt 
of the carriage shifts the spool valve up­
ward. This action continues ~~til the move­
ment o:f the power piston has clos ed port F. 
As long as the flapper valve remains in the 
displaced condition> it causes an,unbalance 
of pressu~e,at the ends of the spool valve 
\qhich holds the spool valve 8\'jayfrom the 
central position in :Lts carriage an amount 
proportional to the pressure'unbalanceo 
\{hen the AFCS Signal that displaced the 
flapper valve disappears, and the flapper 
return!> to center .. the pressure at the ,"-­
enci"s of the' spooi, valve equalizel> and 
the springs force' , 

-5 -
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the spool valve back to the center of the 
carriage. This action opens the port that 
allo~1s pressurized hydraulic fluid to reach 
the upper part of the power piston and it 
starts a ,do,m,'iard movement which continues 
until thelinkage'repositions the carriage 
and port F closes .. 

Wlth'open,loop conditions 

The exp1an.ation to this point· has neglected 
,the function of the open loop spring. Al­
·though its' purpose and function uill be better 
understood after a 'discussion pertain:l.ng to 
the general philosophy of' the' altitude chan.'1.el .. 
its mechan:l.cal appli.cation to the system \'1ill 
be explained here.. 1L~ open.loop spring per-

, foms s:iGlilar functions in the 'yaw servo; how­
, ". ever ~ the following 'Nill be restricted to the " 
. collective operation.. " .... ' , . . '. 

Assume the.AJ.?CS input signal "lere large enough 

"" 

, to cause the flapper valve to displace about 
half of the distance between its neutral and 
maiiBum position. This would qause motion of 
the po'"eX' piston.. If the power piston lllove:nent 
~s up~ then point D moves up and the differential 
input link begins to pivot at point J~ and the 
sloppy link pin moves down.. This motion is 
trllr>..smitted back to the spool valve to begin 
the follow up and valve closing action. At the 
same time the pin. acts to compress the open loop 
spring. As the spriR~ compresse3~ a point will 
be X'eached ,.,hen the ;i;orce to compX'ess the spring 
is greater than the'force to overcome the fric­
tion th2.t holds point.,TJ stationary. ''''hen the 
spring compresse3~ to the point \'rhere point J 
moves~ the li!L~age back to the collective stick 
causes movement o~the stick. 

NOTE 

The ~riction lock on the colleC"l:;:t ve stick 
must allovi' stick luovement during open loop 
operation., \1hen point J moves~ 'ehe sloppy 
li!L~ pin becomes a Pivot point and follmi-
up movement that was closing the spool valve 
stops. Tne spool valve remains open, the 
power p:Lston continues to move, and the 
collect:l va st:tck continues its up'.'Iarcl motion. 

- 6 -
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Since all of the action \faS initiated by an error 
signal from AFCS~ the climbing reaction of the 
helicopter which resulted from the'upward motion 
of the power piston corrected the error and allowed· 
the flapper valve to recenter. When_the flapper 

"valve recentered~ the spool valve returned to its 
center position and stopped the flow of fluid to 
the powel:' piston. At this point .. the collective 
control has been repoSitioned and the AFCS has a 

, new .reference, point to worl< around. The new re-
, ference being determined by how far the collective' 
sticl;:: moved from its .original poSition • . ' .. 

, , , , ' 

, ",: The open loop spring .. by restricting i:,eedback.,. ex-' 
, ". ',: tends the alllOunt of power plston movement that re­
:' ,'~ ~,sults from an AFCS signal' whose amplitude exceeds 

,:the value necessary·to compress the spr~ beyond 
, ,_ a predetermined magnitude.' • 

D. -cYclic Stick Trim System '(Refer to T3~1..62) 

. ' 
With the small amount of f~ictionencountel:'ed in the 
cyclic sYiotem betl-ieen the cyclic stick and the aUXi.­

·l.iary sel:'vo .. and the small force necessar.y to actuate 
, 1'he servo ~ some method is required to hold.. the stick , 
in a fixed position. During PJJCS flight .. the pUo'!; 
may release the cyclic stick and 'allow AFCS to main­
tain a helicopter attitude whose refel:'ence is centered 
8l:'ound the Btick position. 

, . 

The stick trim system in either cyclic servo con­
sists of two electrically controlled hydraulic valves 
and a hydl:'aulic piston mechanically attached to the 
cyclic linkage through a force gradielltsPl:'ing. 

, , Switches .. located on the cyclic sticks.,. control 
" electric power to the valves. Using T3.l.62 as a 
refer~nce~ the stick trim system is pressurized 
through a reducer that drops the hydraulic pressure 
from the auxiliary servo pump from 1500 psi'to 60 psi 
before it enters the system. The 60 psi pressurizes 
the lO;'ier section of the trim cylindel:' and applies 
60 usi to the left actuatol:' valve~ In this condi­
tion~ the stick tl:'im piston attempts to travel uP .. 
but is held locked in position by the fluid in the 
up;per section that cannot escape because of the 

, closed actuatol:' valves~ This action (both fore/art 
and la-ceral) holds the cyclic stick spring loaded 
in one position. Without opening the valves~ the 
pilot can move the stick by placing a force appro~~­
mately 1 1/2 los. at the g~ip or the stick to st~rt 
the movement and then approximately J./2 lb. of force 
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, 
per. inch or movement thereafter~ Under these 
conditions> whe he ultimately releases the stick> 
the force gradient spring .. "Thich was compressed 
to allowthE~ movemen'c .. 'l'lill return the stick to 
its original position~ This position is called 
the trimmed POSition-and may be changed by actu­
ating the trim valves with the TRIt1: RE:L switch 
on the cyc1icstic~~ 

...... 

i·.fhen the pilot depresses the TRIN:' REi:. SWitch> 
the coils in both trim valves are energized and 
open the valves. This actio'n a1101'13 the 60 psi 
to be returned. through a restrictor orifice di­
rectly to the return line and releases fluid on 
both' sides of the trim ac'c'uator piston. The pilot 
c.an then.. move the piston freely ·thr'Ough the full 
extent of its travel \'Tithout depressing the' force 
gradient spring~ '. 

"men the pilot releases the TRlloI BEL switch .. 
trapping fluid on each side of the actuator pis<lo ! 

ton... he establishes a new rererence position for 
the cycl.ic sticlc. 

Another feature of the STICK TRIM SXS'1'EW is' the 
fouX'-Hay sl'Ti'i;ch located at the top of the cyclic, 
st:l.ck~ Thls SWitch allONS the p110'c' to actuate 
the stick trim system by energizing' only one of . 
t;he THIN valves at; a t;ime. TlUs allows prec;lsion' 
t:dr.:ming of the cyclic stick in either pitch or 

. - :rollQ 
: " . , . 

. E.: Pedal D"uilper (Refer to '1'3.1.64) 
, . 

The yaw servo functions' similarly to' ,the collective 
servo but it includes.a (lamper to limit the rate 
of movement of "i:;he. directional. correrol pedals. 
'IUthout some' rate limiting device .. :J:t is conceivable 
t;hat; a pilot could move the pedals fast. enough to 
put excess~"e forces on the helicopter,; 

~ne damper .. connected directly t; the pedal linkage> 
rece:tves fluid :from the auxllial'Y hydraul:l.c source 
and "both' sides· of the movable pv:r:l.;ion of the damper 
are pressur:tzed. W:tth pressure applied .. the bypass 
valve compresses the sprIng at its. upper end and 
closes the bypass ports. 'vlith the ports closed~ 
the ):Covable portion of. the damper must dispJa ce 
fluid from one side to the other when the pedals 
l:1ove. The displaced fluid, trapped by the dif-
;ferential check valve can only reach the other side 
by passing through a SG,311 ol'if:i.ce~ The or1fice is 
designed so that a ver:.:/ small flow of fluid can pass 
throl!sh it 1-11th maximum force from the pilot, thus 

·1·1 m17.~ Y>Q" ·f:hr., r;\i;e th",t ·the n~d;1).S can move. -----._--- .. 
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.fhen the auxiliary hydX'aulic pressure is turned 
ort" ~ the bypass valve opens the bypass ports be­
cause of' the force of its spring pushing the" valve 
down. H:tth the bypass valve open". only the lJechani­
cal friction of the directional control system limits 
the X'ate of p'edal movement. 

MotheX' feature 'of the dampeX' allo.~s the pilot to 
move the pedals through a short distance bei'oX'e the 

, 'X'ate restriction is applied. Spring loading of the 
movable part of the dampeX' permits this action by , 
causing the spring to compress before the input 

'motion X'each~~s the movable part. This gives the 
pilot slJall tmX'estr:icted movement of the pedals 
'J:oX' limited actions". while the largeX' movements 
aX'e subjected to the restX'icting action of the 
damper anytime the auxil:l.ary system is pressurized .. 

Yaw'Ope:ll Loop Spr.ing '(RefeX" to T3~1.64) 

The open loop spr:l..ng on the yaH servo 'J:unctlons 
similaX' to that descX'ibed on the collective servo. 

'xts puX'pose is to X'estX':ict the servo follow-up and 
, cause the' pD'lIeX' piston to continue moving when a 

_ ,large signal is received from APeS" Like the' 
collective servo". the farther the spX'ing compresses~ 
the more the spool valve 'X'el1lains open and the faster 
t)1e controls move~ However, because of the "X'estric­
ting motion of the damper~ the velocity of lUOVelJent 
is limited to a speed determined by how much the 
spX'ing is compX'essed holding the spool valve openJ> 
and how fast the fluid in the dampeX' can be dis­
placed. This speed is varied by adjusting the spring 
until the correct spec,if'ications are reached. The 
adjustments and pX'ocedures aX'e laid' dmm in a step­
by-step form in Informat10n Notice 6l-65R, Open Loop 
Spring Adjustment Procedure o 

During the adjustment procedure of the yaw open loop 
spring~ a small gapiis left between the e.l1ds of the 
spring and 'ehe housing 'I'lhere it seat:s9 This gap al}'o-,'1s 
the power piston to move a shoX't distance befoX'e the 
spring contacts its housing and permits a limited 
movement of the piston before the pedals begin to 
)J)Ove 9 This ,movement 3 termed "proportiop...al band" ~ is 
the distance that AFCS signals can move the servo 
'l'Tit:hout affecting pedal lUove:nent 9 i'ihen the signal. 
reaches an amplitude large enough to compress the 
spring, and the force necessary to compress the spring 

- 9 -

--------,-----'-'-

.... -
", 
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( ',' , ! 

'~~ceeds the fo~ce necessary to'overcome the friction 
:l..n the controls, the pedals move. Novement of the 
pedals gives the tail rotor a ne\"T reference to work 
from. ' 
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Chapter 3. AIRSPACE 

Section 1. GENERAL 

70. GENERAL 

AIt1il"af..--e usen;' \'pc-ratloos 8n ... 1 nt"t.'\.h; Ate \'3nro. '~a\lSC ,)fth(' '\l1t\1I~ ,-\f~,,,,,(' "1'<'H\H,\"S, \'l"Shi\.'h\'t\~ m\\~t \~, \'\1\"", 
LlP"H ~)d'<'I~ tht utN,)' n·".,'K~'(l· \~ \"~\\lW,\Hl' \~ \M"'t\I)' ~'" .~W\""" m\"",\,,..,,,\ .. ,,\ \~lh'1 l'\h'''~\11'~ l'Il'W1l!; m:\\" ''t'~\\l' 1'1\ 

additional aircraft and pilot requiremenL1i for operation within such airspace. II ilj of the utmost llUOOrlaU£C thal 1)11",:-; be 
, familiar wjlh the operational resuirements for the various airspace'seamenls. 

71. GENERAL DIMENSIONS OF AIRSPACE SEGMENT$ 

Refer to FARs for specific dimensions, exceptions, geographical areas covered, exclusions, specific transponder or 
equipment requirements, and flight operations. Arrows ending near but not toucbins reference lines mean up to or down 
to, but not including, the referenced altitude. 

NOTE. - ·Federal airways in Hawaii have no vertical limits. 
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72-79. RESERVED 

28 

Aircraft 
T ,anspohd., 

Control With 4086·CodII A... ...,,,,f/lltC 
_ .... lftd 



() WEATHER GUIDELINES FOR IFR Fr-1HT 
\~ , 

DESTINATION REQUIREMENTS FOR FILING 

Support Airlift 

Training and evaluation 

Training and evaluation 
unqual or noncurrent 

No published approach 

WHEN TO DESTGNATE AN ALTERNATE 

ALTERNATE REQUIREMENTS 

TAKEOFF REQUIREMENTS 
Support Airlift 

Training and Evaluation 

Training and Evaluation 
unqual or noncurrent 

APPROACH MINIMUMS 

TIMEFRAME 

200' ceiling and 1/2 mile vis (RVR 2400) or "t 1 hour 
lowest min for compatible approach, whichever higher. arrival 
Intermittent forecast not restrictive, info only. 

300' ceiling and 1 mile vis (RVR 5000) or lowest min 
for compatible approach, whichever higher. Intermit 
forecast not restrictive, info only. 

See 89 MAWR 55-1 pg 1-2 

IFR to point where VFR conditions forecast to exist time of 
at time of arrival or point where published approach arrival 
gets aircraft down to VFR conditions • 

• 
When filed to airport where radar required to shoot 
all or portion of published approach. Also, when 
worst weather is forecast (inter or prevail) less 
than 700' ceil or 1 mile visibility. 

A ceiling of at least 700', or 500' above lowest 
compatihle j landing min, whichever higher, and vis of 
1 mile or 1/2 mile above lowest compat landing min, 
whichever higher. Use worst forecast weather excluding 
inter conditi~s due. to thunderstorms. 

200' ceiling and 1/2 mile vis (RVR 2400) or lowest, 
lowest min for, compatible approach, whichever higher. 

Vis may be reduc'ed to 1/2 required published vis 
(No lower than' 1/2 mile or RVR 2400) if departure 
alternat~ --is used .• 

300' ceiling and 1 mile vis (RVR 5000) or lowest min 
for compat1ble approach, whichever higher. Vis may 
be re,duced to 1/2 required published vis (no lower 
than 1 mile or,RVR 5000) if departure alternate used. 

See 89 MAWR 55-1 pg 1-2 

May use 1/2 published vis, but not less than RVR 1200 

or 1/4 mile. Circling approaches also require ceiling 

'1 1 hour 
arrival 

~ 1 hour 
arrival ~at 
alternate 

existing 
weather 

existing 
weather 

existing 
weather 

-0 
NOTES 

ei ling and vis 
required. Vis may 
reduced by 1/2, no 
lower than 1/2 mij 
ceil and vis req. 
Vis may be reduced 
by 1/2, no lower 
than 1 mile, 5000 I 
~VR 

~ay use airfield 
!without inst app 
i"s alt. See AFR 
60-16 pg '8-2. 

c'opter only app 
vis will be used 
as published~ ~~­
MACR 55-le 
dep alt reiJ"'~.tI 

copter only app 

will be used as 
published 

j 
I 

I 
j 
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